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ABSTRACT 
Several previous studies have shown that students have difficulty integrating ethnoscience into science learning. 
Students are more likely to be introduced to the basic concepts of ethnoscience without involving how to integrate 
ethnoscience into science learning. The impact is that students’ scientific literacy is low. This is what underlies 
researchers to apply the Local Wisdom Integrated Science (LWIS) learning model by using local Madurese content to 
train students’ scientific literacy. The aim of this study was to evaluate differences in student scientific literacy after 
implementing the LWIS learning model in ethnoscience learning with local Madurese content. The method used was 
pre-experimental study with one group pretest-posttest design. When the study was carried out in the even semester of 
the 2019/2020 academic year by taking 22 students via purposive sampling technique as a sample of all students in 
class 6A of science education, Trunojoyo University, Madura. Analysis of data using descriptive statistics and paired 
sample t test. The results showed that there were different in the scientific literacy of the students using the LWIS 
learning model before and after studying ethnoscience with local Madurese material. The entire LWIS syntax helps 
train students' scientific literacy by including self-awareness of the importance of local Madurese content as a learning 
context. Ethnoscience can be integrated into science learning through the STEAM approach. The contribution of 
STEAM to the LWIS learning model and self-awareness is very significant in developing ethnoscience learning for local 
Madurese content from elementary, middle, and tertiary level.  
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Introduction 
The world is actually faced with a transition 
from Industrial Revolution (R.I.) 4.0 to 
Civilization (5.0). The 4.0 to 5.0 period 
architecture is based on Sustainable Development 
Goals / SDGs (Nastiti, 2020). Era of R.I. 4.0, 
Society 5.0, and SDGs emphasize the importance 
of competency. Scientific literacy is one of the 
competencies needed in this era  (Trilling dan 
Fadel, 2009; Schwab, 2017).  
Scientific literacy is important to solve the 
environmental problems. In both literature and 
experimental research the problem is discussed and 
explored in depth. There's substance, scientific 
awareness, expertise and attitudes in science 
literacy (Bybee, 2011; Genc, 2015). This 
underlines the connection between local content 
cultures such as Madura and scientific literacy.  
The local content of Madura as content, 
scientific knowledge, competence and attitudes can 
be taught as if science were learned through a 
scientific approach (Bozpolat, 2016; Mumthas & 
Suneera, 2015; Ameyaw, 2011). The scientific 
approach helps to create understanding among 
students through 5 stages including observing, 
questioning, collecting information/trying, 
reasoning/associating, making conclusions and 
communicating (Savelsbergh, De Jong, & 
Ferguson-Hessler, 2011; Villagonzalo, 2014). 
Students are encouraged to seek knowledge from 
various sources through engaging cognitive 
processes that stimulate intellectual development. 
One of the learning resources that can be used 
comes from the local cultural traditions, in this 
case the Madurese community. For example, 
rituals are performed by the Madurese community 
in Bulan Syuro in the rocking lake at sea. Tasik 
rockat is to provide offerings in the form of food, 
etc. with the aim of providing feedback on the 
increase in fish catch of fishermen. The Madurese 
people's opinion which is used as belief is not 
necessarily true (indigenous knowledge). 
Knowledge of belief can be studied as a science if 
it can be proven scientifically through experiments 
or literature studies (scientific knowledge).  
The illustration of the example above shows 
the relationship between public knowledge and 
science in the form of science content, scientific 
method, scientific process skills, which is called 
ethnoscience. Ethnoscience examines the influence 
of public opinion on socio-culture as part of the 
result of real behavior in creating changes in their 
environment (Sudarmin, 2014; Yuliana, 2017). 
Therefore, ethnoscience can be integrated in 
science learning. 
The reality in the field shows that students 
have difficulty integrating ethnoscience into 
science learning. In integrating culture and science, 
students are more likely to be exposed to the basic 
concepts of ethnoscience as material and scientific 
knowledge without requiring how to incorporate 
ethnoscience into science learning (Parmin & 
Fibriana, 2019; Genc, 2015). Integration of 
ethnoscience into science learning requires 
competence and attitude in reviewing literature and 
conducting experiments and learning models 
(Jurecki & Wader, 2012; Yuenyong & Narjaikaew, 
2009). This results in low student scientific 
literacy. 
From ethnoscience studies, learning theory, 
the development of the R.I. 4.0, Society 5.0, SDGs, 
and current problems, it is necessary to develop 
innovative learning models. The innovative 
learning model offered is Local Wisdom Integrated 
Science (LWIS). This learning model was 
developed based on the learning theory of 
behaviourism, social, cognitivism, constructivism 
involving pedagogy and andragogy, integrating 
community cultural knowledge in science is 
expected to have an instructional and 
accompanying impact (Mungmachon, 2013; 
Pornpimon, et al., 2014).  
The expected instructional impact is in the 
form of strengthening the brain in thinking, 
especially the skills to communicate the integration 
of indigenous knowledge in scientific scientific 
knowledge. The expected accompanying impact is 
the learning experience for students, especially as 
science teacher candidates to study, integrate, and 
preserve local culture (Bybee, 2011).  
The Local Wisdom Integrated Science 
(LWIS) learning model has 5 syntax, namely: 1) 
problem identification through enculturation of 
local wisdom; 2) problem solving activities based 
on local wisdom; 3) reconstruction of findings 
through assimilation of local wisdom; 4) 
communicate the results of solving problems 
scientifically; and 5) process evaluation through 
acculturation of local wisdom, which is studied 
theoretically and empirically (Mungmachon, 2013; 
Pornpimon et al., 2014). The LWIS model 
developed has been validated and is declared valid 
based on the content and contruct.  
The development of the Local Wisdom 
Integrated Science (LWIS) is designed to integrate 
local indigenous cultural communities through 
enculturation, assimilation, and acculturation 
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(Aikenhead, 2006; Pornpimon et al., 2014). 
Proving the truth of people's cultural knowledge 
(indigenous knowledge) through experiments and 
scientific literature studies (scientific knowledge). 
Automatically there is material from the results of 
community cultural studies that are integrated in 
science learning. Cultural integration in science 
learning is a learning innovation and as a forum for 
preserving cultural values. 
Based on the background, analysis of the 
problems and solutions offered, the application of 
the Local Wisdom Integrated Science (LWIS) 
learning model is carried out by using local 
Madurese content as a context based on student 
experiences to train students' scientific literacy. 
The aim of this study was to evaluate differences 
in student scientific literacy after applying the the 
LWIS learning model with local Madurese content 
in ethnoscience learning.  
Research Methods 
This type of research is pre-experimental 
with a quantitative approach. The research design 
used one group pretest-posttest. The research was 
conducted in the even semester of the 2019/2020 
academic year. The populations of this study were 
all students in grade 6A of science education at 
Trunojoyo University, Madura. The sample used 
was 22 students selected through purposive 
sampling technique.  
Research procedures include class surveys, 
preparation of learning tools, development of 
instruments to measure student scientific literacy in 
ethnoscience learning with local content in Madura 
based on the LWIS model, instrument validation, 
collection of validation results, validity analysis 
and reliability test data, and data analysis. The 
research was conducted for 15 meetings on 
ethnoscience subjects using the LWIS model by 
utilizing local Madurese content. 
 The Local Wisdom Integrated Science 
(LWIS) learning model has 5 syntax, namely: 1) 
problem identification through enculturation of 
local wisdom; 2) problem solving activities based 
on local wisdom; 3) reconstruction of findings 
through assimilation of local wisdom; 4) 
communicate the results of solving problems 
scientifically; and 5) process evaluation through 
acculturation of local wisdom, which is studied 
theoretically and empirically (Baynes, R., & 
Austin, 2012; Mungmachon, 2013; Pornpimon et 
al., 2014). 
Activities carried out in ethnoscience 
learning using the LWIS model include discussing 
the definition and field of ethnoscience studies, the 
relationship between local Madurese content and 
ethnoscience, various Madurese local content and 
research topics with Madurese local content with 
the instruments, exploration of ethnoscience with 
local Madurese content in 4 districts on the Madura 
island, cross-bordering indigenous knowledge to 
scientific knowledge, cross-bordering proof 
through literature review and experiments, cross-
bordering scientific knowledge to indigenous 
knowledge, integration of ethnoscience into 
science learning. 
The instrument used to collect data was a 
scientific literacy test. The scientific literacy skills 
test developed from the aspect of competence 
consists of 4 indicators, namely using scientific 
evidence, explaining scientific phenomena, 
identifying scientific issues, and designing 
investigations (Bybee, 2011). The tests that have 
been developed are then validated by experts 
(Azwar, 2016). 
The data collected were checked for 
normality and homogeneity on the student science 
literacy exams. The normality test is used to 
determine whether or not the data is naturally 
distributed, while the homogeneity test is used to 
evaluate whether or not the data is homogeneous. 
The normality test uses the Shapiro-Wilk test and 
the homogeneity test uses the Levene test, the 
meaning level of each test is 5 percent (0.05), with 
the aid of SPSS software version 20. Data is 
normally and/or homogeneously distributed when 
the meaning level is 5 percent higher or equal 
(Sugiyono, 2015).  
Following the normality and homogeneity 
tests on the results of the scientific literacy test 
data, the researchers conducted a paired sample 
test to see whether there were discrepancies in the 
scientific literacy of students before and after 
studying local content ethnoscience in Madura 
using the 5 percent (0.05) meaning level LWIS 
model with SPSS version 20 assistance. The 
criteria for testing hypotheses testing the paired 
sample t test, namely if -thitung <ttable <tcount 
and when the significance level is greater or equal 
to 5% then H0 is rejected and H1 is accepted 
(Sugiyono, 2015). Calculating the difference 
between students' scientific literacy before and 
after learning ethnoscience with local content of 
Madura using the LWIS model.. 
The results of calculating the percentage of 
students' scientific literacy tests are then 
interpreted by the response category in Table 1. 
(Nazilah, et al., 2019) 
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Table 1. Assessment of students' scientific literacy 
tests 
Persentage Category 
80,01% - 100,00% Very High 
60,01% - 80,00% High 
40,01% - 60,00% Moderate 
20,01% - 40,00% Low 
0% - 20,00% Very Low  
 
Result and Discussion 
Validity of Instrumen  
Validation was carried out on a scientific literacy 
test sheet. The instrument was used to collect 
scientific literacy data before and after 
ethnoscience learning with local Madurese content 
using the LWIS model. The data on the validation 
results of the scientific literacy test sheet are shown 
in Table 2.  
 
Table 2. Results of instrument validation 
No 
Rated 
Aspect 
Rating 
Score Average 
Category 
V1 V2  
1 Format 4 4 4 Very  
Valid 
2 Content 4 4 4 Very  
Valid 
3 Language 4 4 4 Very  
Valid 
 
Table 2 shows the results of the validation of 
the scientific literacy test sheets by two experts 
showed that the format, content, and language 
aspects each got a score of 4 and were declared 
very valid with 100% reliability (Ratumanan, 
2011). These results indicate the scientific literacy 
test sheet instrument developed is very valid for 
use.  
 
The Prerequisite Test for Normality and 
Homogeneity 
Student science literacy data were obtained 
through tests. Student science literacy data that had 
been collected were tested for normality and 
homogeneity. The results of the student science 
literacy data normality test are listed in Table 3. 
Table 3. Results of students' scientific literacy 
normality test 
 Shapiro-Wilk 
Statistik Df Sig. 
Pretest 0,946 22 0,262 
Posttest 0,948 22 0,287 
 
Table 3 knows that the pretest significance 
value is 0.262 and the posttest is 0.287. This shows 
that the pretest and posttest significance value is 
0.05, the pretest and posttest variables are said to 
be normally distributed (Sugiyono, 2015). After it 
is known that the data is normally distributed, the 
homogeneity test is carried out. The results of the 
science literacy data homogeneity test can be seen 
in Table 4. 
 
Table 4. The results of the students' scientific 
literacy homogeneity test 
Test of Homogeneity of Variance 
Levine 
Statistic 
df1 df2 Sig.  
0,019 1 62 0,891 Homogeny 
 
Table 4 showa a significance value of 0.891. That 
is, the significance value is greater than 5% so that 
it can be stated that all scientific literacy data 
provided has a homogeneous variant (Sugiyono, 
2015). 
 
Result of Hypothesis Test 
After it was known that the student science 
literacy data were normally distributed and had 
homogeneous variants, the researchers conducted a 
paired sample t test to determine the differences in 
students' scientific literacy before and after 
learning ethnoscience with local Madurese content 
using the LWIS model. Paired sample t test results 
can be seen in Table 5. 
 
Table 5. Paired sample t test results 
Paired Sample Test 
Paired Differences  
T 
 
df 
 
Sig. (2-
tailed) 
 
Mean 
Std. 
Deviation 
-29,955 10,643 -11,878 21 0,000 
 
Table 5 shows that the results of tcount (-
11.878)> t table (2.079). Based on the results of 
the paired sample t test, then H0 is rejected and H1 
is accepted. This shows that there are differences 
in student scientific literacy before and after the 
application of the LWIS model in ethnoscience 
learning. 
The difference in scientific literacy of students 
before and after learning ethnoscience with local 
Madurese content using the LWIS model from the 
results of test data analysis is also shown in Figure 
1. 
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Figure 1. Results of data analysis on scientific 
literacy  
Figure 1 shows that the students' scientific 
literacy in the pretest results is in the medium 
category, while the high category is in the posttest 
results. There are differences in students' scientific 
literacy when compared in the two categories 
before and after ethnoscience learning with local 
Madurese content using the LWIS model. Figure 1 
shows that students' scientific literacy at posttest 
was higher than at pretest. These results indicate 
that the LWIS model affects students' scientific 
literacy.   
The influence of the LWIS model on students' 
scientific literacy appears when identifying 
problems through enculturation of local wisdom 
from observations and interviews, solving 
problems based on local wisdom through group 
discussions, reconstructing findings through 
assimilation of local wisdom from collaborative 
concept map making, communicating the results of 
scientific problem solving, evaluating process 
through acculturation of local wisdom, which is 
studied theoretically and empirically (Baynes, R., 
& Austin, 2012; Mungmachon, 2013; Pornpimon 
et al., 2014).. 
In learning using the local wisdom integrated 
science learning model, students carry out these 
activities following the syntax of local wisdom 
integrated science learning model, which consists 
of: 1) identification of problems through the 
enculturation of local wisdom; 2) problem solving 
activities based on local wisdom; 3) reconstruction 
of findings through assimilation of local wisdom; 
4) communicate the results of solving problems 
scientifically; and 5) process evaluation through 
acculturation of local wisdom, which is studied 
theoretically and empirically (Baynes, R., & 
Austin, 2012; Mungmachon, 2013; Pornpimon et 
al., 2014).  
Students make suggestions to the group in a 
given area of Madura in the first syntax. The 
students then decided from the observations made 
a theme / research subject related to community 
awareness about the local climate, social and 
cultural factors, which were naturally linked to 
science learning materials. Students perform group 
interviews to collect knowledge and public opinion 
about predetermined topics / themes. The opinion 
of that group is called indigenous knowledge.  
As the community's view, indigenous 
knowledge isn't inherently valid, so it needs to be 
checked. Students collect questions during the 
interview and talk to the public to get as much 
information as possible. Interviewing activities can 
support students in practicing scientific literacy 
effectively (Baynes, R., & Austin, 2012; 
Mungmachon, 2013). 
In the second syntax, students deliberately 
address issues based on local knowledge with their 
community members to solve problems. The 
solution to the problem is to use empirical 
knowledge from literature studies and experiments 
to prove the indigenous knowledge. This research 
is important to validate, add to, or refute 
indigenous knowledge. This is important in order 
to inform the population, so that indigenous 
knowledge is the population's view, which 
becomes knowledge whether it is valid or not. In 
accordance with the opinion of the research results 
(Gondwe & Longnecker, 2014; Suastra, 2010; 
Wagiran, 2011) the proof of local wisdom as truth 
that has become a tradition in an area is carried out 
so that people's views and life strategies are not 
wrong. 
In the second syntax, students also indirectly 
assess science learning materials related to 
indigenous knowledge and scientific knowledge. 
Proving indigenous knowledge with scientific 
knowledge makes students capable and skilled in 
thinking, both science process skills, critical 
thinking skills, creative thinking skills, 
collaboration skills, communication skills, and 
scientific literacy through a scientific approach 
(Koizumi, 2017; Kurniawati, 2017; Sudarmin & 
Sarmini, 2015). 
Students compile the discussion results in the 
form of an idea map / mind map in the third 
syntax. The idea map / mind map created reflects a 
reconstruction of the acquired scientific findings. 
Making a concept map / mind map is achieved by 
defining the key concepts and the concepts that 
help them. The main concept and supporting 
concepts are connected with conjunctions on the 
concept map, while the mind map does not use 
conjunctions. Concept maps are made by students 
specifically and in depth so that they can know the 
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meaning, types, similarities and differences, 
examples, and concept applications (Mahanal, S., 
Avila, S., Zubaidah, 2018). The idea map / mind 
map model is tailored according to each student's 
interests and imagination. This makes it easier for 
students to interact and improve scientific literacy 
(Atay & Karabacak, 2012; Latif, R. A., Mohamed, 
R., Dahlan, A., & Nor, 2016) and create their own 
understanding and learning more meaningful.  
Students review the idea map / mind map 
made and feedback and suggestions from other 
classes and lecturers in the fifth syntax. The aim of 
the assessment is to self-correct the process and the 
results of the reconstruction of scientific findings 
which can use scientific knowledge to incorporate, 
improve or refute indigenous knowledge. Reasons 
are also required to improve the reconstruction of 
scientific findings alongside supporting scientific 
evidence. The assessment findings which were 
performed are then summarized in the form of a 
research report in the form of a paper / article / 
essay / poster. Scientific papers are written in 
language which is easy to understand.  
Students come to the group to provide the 
science study according to the initial position of 
the research. Students socialize on the outcomes of 
the study being done. Socialization is carried out in 
order to inform the public about the view of the 
culture that is translated into indigenous 
knowledge. Student education is useful for 
incorporating, confirming, explaining or refuting 
indigenous information using empirical 
experience, which is supported by justification and 
scientific evidence. 
Students require science knowledge 
throughout the process of educating the public so 
that the views and understanding of the people are 
thorough and easy to understand. This is in line 
with the view Tatar, E., Tüysüz, C., Tosun, C., & 
İlhan (2016); Yusuf & Adeoye (2012) that 
scientific literacy is the driver of understanding 
and student achievement. Scientific literacy 
includes understanding the communication and 
application of science by solving current evidence-
based problems (Yuliati, 2017; Jurecki & Wander, 
2012). Students can learn their science literacy 
skills by interacting with friends and the 
surrounding community (Hanifah & Julia, 2014; 
Parmin, 2015). Care using the science learning 
model combined with local knowledge makes 
students self-aware of the value of local culture of 
knowledge and scientific literacy.  
In ethnoscience courses the use of local 
material in science learning links scientific 
principles and scientific thought in daily life. 
Aikenhead (2006),  Pornpimon et al. (2014), 
Sapriadil, S., Setiawan, A., Suhandi, A., Malik, A., 
Safitri, D., Lisdani, S., Hermita (2018)  defines the 
culture of local wisdom incorporated through 3 
items in science learning, namely enculturation, 
assimilation, and acculturation. Enculturation is the 
process of learning the cultural values people and 
cultures encounter. Students reconcile school-
based science content with the viewpoint they hold 
by enculturation. The method of enculturation is 
carried out by making an inventory of the material 
of science which is in line with local awareness. 
Therefore the skills of scientific thought will color 
the way people think.  
Assimilation is a mechanism by which 
cultural elements are shared to overcome the gaps 
between classes. The process of assimilation may 
be implemented by combining local culture of 
knowledge with science. Students study science 
content that is incompatible with their experience, 
replacing this viewpoint with a scientific 
perspective in real life through an assimilation 
process (Aikenhead, 2006; Pornpimon et al., 2014; 
Sapriadil, S., Setiawan, A., Suhandi, A., Malik, A., 
Safitri, D., Lisdani, S., Hermita, 2018). 
Acculturation is a social process that arises 
when a group of people with a certain local 
wisdom culture is faced with elements of foreign 
culture. Gradually, foreign cultural elements will 
be accepted and processed into their own culture 
without eliminating the original culture. The 
process of acculturation between science content 
and local knowledge can be achieved by taking 
stock of science content that has useful values 
according to the students and society's history, 
current, and future needs. Science content is used 
to substitute old ideas that don't suit the needs or 
incorporate new ideas based on beliefs, expertise, 
skills and attitudes of local wisdom. The process of 
acculturation occurs in the context of local 
knowledge which may enhance the community's 
quality of life.  
The entire LWIS syntax also helps to 
incorporate ethnoscience through the STEAM 
approach to learning.  The reconstruction of 
indigenous knowledge based science results makes 
students more coordinated and creates freedom 
(Atmojo, et al., 2019; Dewi, et al., 2019). 
Alternative methods from the reconstruction of the 
existing research results are, however, less 
imaginative and inventive, and of a general sort. 
Closing this vulnerability is the combination of 
LWIS and the STEAM method (Science, 
Technology, Engineering, Art and Mathematics) 
(Bukhard, et al., 2019; Thibaut, et al., 2018). 
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From various STEAM reviews the general 
Madurese local content is then expanded in detail. 
The Science analysis stresses the presence of the 
local content and its constituent materials. 
Technology emphasizes the local content making 
processes. Engineering emphasizes the tools / 
devices that are used to generate local material. Art 
highlights the qualities of local content. 
Mathematics stresses the size / dose / concentration 
of of material used and combined in processes of 
local processing. STEAM invites students from 
different disciplinary assessments to become 
collaborative problem solvers (Messier, 2015; 
Yakman & Lee, 2012; Idin, 2018; Colucci, et al., 
2017).  
Conclusion 
The conclusion of this study is that there are 
variations between student scientific literacy and 
local Madurese content using the LWIS learning 
model before and after ethnoscience learning. The 
LWIS model helps train students' scientific literacy 
after learning ethnoscience with local Madurese 
content by including awareness of the importance 
of local Madurese content as a learning context and 
the STEAM approach as a way to integrate 
ethnoscience into science learning. 
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